The present study examined potential bi-directional associations between religiosity and first sexual intercourse. The sample, drawn from the National Longitudinal Survey of Youth, included 303 teens (22% Hispanic, 35% Black, 43% White; 53% male) aged 15-16 in 1996 and 17-18 in 1998. All teens included in the sample were virgins at Time 1. In the longitudinal analyses, higher Time 1 religiosity (a composite of importance of religion and frequency of church attendance) was associated with a lower likelihood of first sexual intercourse between Time 1 and Time 2. However, transition to sexual activity between Time 1 and Time 2 was not significantly related to Time 2 religiosity. Thus, results do not support a bi-directional association; instead, it appears that teens with higher levels of religiosity tend to delay sexual involvement more than those with lower levels of religiosity.
Introduction
Adolescent sexuality represents an area that frequently catches the interest of researchers, policy makers, and health practitioners. This interest stems largely from the potential negative consequences (e.g. pregnancy and sexually transmitted diseases) associated with sexual activity in the teen years (Maynard, 1997; Centers for Disease Control and Prevention, 2000) . Because of these potential consequences, scholars have searched for factors associated with delayed sexual initiation. One such factor is religiosity, or religious attitudes and behaviours (Wilcox, Rostosky, Randall, & Wright, 2001; Rostosky, Wilcox, Wright, & Randall, in press ). Most research on religion and sexuality has sought to understand whether, and to what extent, religiosity influences sexual behaviour. This research suggests that religiosity likely delays the onset of sexual intercourse, and may reduce sexual activity thereafter (Wilcox et al., 2001; Rostosky et al., in press ). In addition, some scholars suggest that religion may not only impact sexual behaviour, but there may also be a reciprocal influence whereby sexual behaviour affects religiosity (Thornton & Camburn, 1989; Benda & Corwyn, 1997; Wilcox et al., 2001) . However, few studies have empirically examined this possibility; hence, more research is needed in order to help provide a clearer picture of how religiosity and sexual behaviour are linked (Wilcox et al., 2001) . Therefore, the purpose of this study was to extend the existing research on bi-directional associations between religiosity and adolescent sexual behaviour.
One possible avenue by which religion may influence the timing of an adolescent's transition to sexual activity may be by acting as a source of social control (Ellison & Levin, 1998; Wilcox et al., 2001) . According to social control theorists, humans all have an innate drive towards deviance that can be restrained by bonds to social organizations (Durkheim, 1897 (Durkheim, /1951 Hirschi, 1969) . In line with this notion it may be suggested that, although teens might have a tendency towards sexual involvement, if they are bonded to a social organization with conservative norms regarding sexual behaviour (such as a religious organization), they should be motivated to delay sexual behaviour (see Crockett, Bingham, Chopak, & Vicary, 1996) .
Part of the basis for religion as a social control is that it provides consequences for deviance, such as guilt, shame, public embarrassment, and threat or expectation of divine punishment (Ellison & Levin, 1998) . Knowledge and fear of these consequences provides motivation for conformity to religious doctrines. However, if religious individuals do choose to deviate from the norms of their religion, they may experience these consequences and the associated psychological distress. This distress can be thought of as a type of ''cognitive dissonance'' (Festinger, 1962) , a mental state that arises when there is a contradiction between what an individual believes and how he or she behaves. Therefore, if teens affiliated with religions that proscribe premarital sex decide to engage in premarital sexual activity they may experience cognitive dissonance in the form of feelings of ''unworthiness.'' For individuals to decrease the strain of cognitive dissonance, they typically change either the behaviours or cognitions that are in opposition. Hence, a sexually experienced religious teen can reduce cognitive dissonance either by ceasing to engage in sexual activity or by altering religious beliefs or behaviours, so that the belief-behaviour contradiction will decrease. In short, in conjunction with cognitive dissonance theory, social control theories of religion can be used to explain possible bi-directional relations between sexual activity and religiosity.
Our empirical understanding of the association between religiosity and adolescent sexual behaviour is fairly limited. This is likely because the existing research is largely cross-sectional, atheoretical and not directly or specifically focused on religion and sexual behaviour (Wilcox et al., 2001) . However, there is enough empirical work to suggest that religiosity is associated with teen sexual behaviour, at least in some contexts and among some populations (Wilcox et al., 2001) . Specifically, it seems that higher levels of reported religiosity are linked to later age of initial coitus or less likelihood of reporting sexual experience (for a recent review of this research see Wilcox et al., 2001) .
Almost all studies of religiosity and teen sexual behaviour posit a unidirectional linkage whereby religiosity influences sexual behaviour. The key problem with this is that it might por-tray an inaccurate picture of relations between religiosity and initial sexual intercourse; it might attribute more influence to religiosity than is warranted. At least part of the association reported between religiosity and first sexual intercourse might be due to the reciprocal influence of transitioning to sexual experience on subsequent religiosity. However, this possibility has not been adequately explored.
Some arguments for reciprocal influences of sexual behaviour on religiosity have emerged, although the research is cross-sectional. For example, one study analysed cross-sectional data using structural equation modelling to test a model of relations between religiosity, sexual attitudes, and sexual behaviours among White teens 18 years of age (Thornton & Camburn, 1989) . Church attendance significantly predicted sexual attitudes (permissiveness) and behaviours (coital experience and number of sex partners), whereas sexual permissiveness but not coital experience predicted religious attendance (Thornton & Camburn, 1989) . Another cross-sectional study, which utilized 2-stage least-squares regression analysis to examine a model of religiosity and several forms of delinquency, reported that religiosity did not significantly predict frequency of sexual intercourse in the past year, but frequency of sexual intercourse negatively predicted religiosity (Benda & Corwyn, 1997) . These studies offer mixed support for bi-directional influences between religiosity and initial coitus, but, given their cross-sectional design, the findings must be seen as tentative. Specifically, in both studies the authors merely examined relations in one direction, and then the other, according to the models they proposed; they did not assess change in religiosity. Thus, no conclusions are possible regarding causal directionality.
A recent study tested bi-directional associations between religiosity and first sexual intercourse over a 1-year period using data from the National Longitudinal Survey of Adolescent Health (Meier, 2003) . The sample consisted of 15-18 year old virgins. Higher initial religiosity was linked to lower likelihood of transition to sexual intercourse for female teens but not male teens (after controlling for sex attitudes), but engaging in sexual activity was not associated with a subsequent change in religiosity for male teens or female teens. Hence, this study provides partial support for the influence of religion on sexual activity, but no support for a reciprocal effect of initial sexual experience on religiosity.
In summary, while higher religiosity is often associated with delayed first sexual intercourse or lower likelihood of sexual experience, the few studies that have examined the reciprocal effect of transition to sexual activity on religiosity have yielded mixed results. Moreover, of the three studies that have tested bi-directional relations between religiosity and initial sexual intercourse, only one has been longitudinal. Hence, to advance our understanding of the ways in which teen religiosity is related to sexual behaviour, further investigations of bi-directionality using longitudinal methodology are warranted.
The current study was a 2-year longitudinal study involving data from two different time points. The goal of the study was to examine bi-directional influences between religiosity and teen sexual behaviour using longitudinal data. Based on prior theory and research, two hypotheses were formulated. First, it was hypothesized that teens who reported higher religiosity would be less likely to transition to sexual activity than those who reported lower religiosity. Second, it was hypothesized that teens who transitioned to sexual activity would experience a significant decrease in religiosity. In order for a bi-directional view of the association between religion and teen sexual behaviour to be supported, religiosity must predict the transition to sexual activity, and transition to initial intercourse must predict subsequent religiosity. Lastly, prior research on religiosity and teen sexuality has sometimes found that associations differ according to gender and ethnicity. Thus, we also examined gender and ethnicity effects.
Method

Sample and procedures
Data came from the National Longitudinal Survey of Youth (NLSY). The NLSY began in 1979 with a national sample of young adults aged 14-21 (N = 12,686; female N = 6,283; Zagorsky & White, 1999) , with an oversample of Blacks, Hispanics, and low SES Whites; the low SES Whites have since been dropped from the study. In 1986, children of female participants were added to the study, and have been assessed every 2 years thereafter. Since 1988, children 10 years and older have provided self-report data on religiosity, and those 13 years and older have reported on their sexual experience.
The sample for the present study was drawn from the 635 teens aged 15-16 in 1996. These teens were selected because they were administered the relevant religiosity and sexuality questions in both 1996 (Time 1) and 1998 (Time 2). At Time 1 data collection, 252 (40%) reported prior sexual intercourse, 332 (52%) reported they had never had sexual intercourse, and 51 (8%) had missing data on the sexual behaviour variable. Additionally, of the 332 Time 1 virgins, 1 was missing data on Time 1 religiosity, and 28 were missing data on Time 2 sexual intercourse. The present study involved those teens who were virgins in 1996 and had complete data on study variables. Thus, the analytic sample included 303 sexually inexperienced teens (22% Hispanic, 35% Black, 43% non-Hispanic/non-Black; 53% male). Individuals included in the final analyses (N = 303) did not differ significantly from those with missing data (N = 29) in terms of gender, ethnicity, religiosity, or sexual behaviour.
Measures
Ethnicity
Ethnicity was coded by the NLSY as Hispanic, Black, or non-Hispanic/non-Black. The non-Hispanic/non-Black teens were primarily White, and thus will hereafter be referred to as White teens. For the analyses conducted in the present study, ethnicity was dummy coded into two variables using White teens as the reference or contrast group. Thus, one dummy coded variable compared Hispanic teens to Black teens and White teens, and the other compared Black teens to Hispanic teens and White teens.
Religiosity
Teens' perceptions of how important religion was to them were assessed at each time point with the question, ''How important would you say religion is to you?,'' with a response scale from 1 (not important at all) to 4 (very important; Time 1: M = 3.27; S.D. = 0.86; Time 2: M = 3.30; S.D. = 0.80). Frequency of religious attendance in the past year was assessed at each time point by the question, ''In the past year about how often have you attended religious services?,'' with a response scale from 1 (never) to 6 (once a week or more; Time 1: M = 3.38; S.D.=1.75; Time 2: M = 3.14; S.D.=1.68). Due to high correlations between the two religiosity items (Time 1: r = 0.47; Time 2: r =0.50), religiosity composites were formed for each time point. The religiosity composites were created by first standardizing each item (using z-score transformation) and then averaging individual scores on the two items (Time 1: M = 0.0; S.D.=0.86; Time 2: M =0.0; S.D.=0.87).
Sexual status
At each time point, teens answered yes or no to the question, ''Have you ever had sexual intercourse?'' (no = 0, yes = 1). Using this measure it can be established whether teens had their first sexual experience between the first and second time point (146; 48%) or whether they were still virgins at the second time point (N =157; 52%).
Results
Analyses were conducted using hierarchical logistic regression to test the hypothesis that religiosity negatively predicts subsequent first sexual intercourse, and hierarchical linear regressions to determine whether transition to sexual intercourse negatively predicts subsequent religiosity. Given that prior research suggests there may be gender and ethnic differences in religiosity, sexual behaviour, and the associations between the two (Wilcox et al., 2001) , gender and ethnicity were entered on the first step in all analyses. Further, gender and ethnic interactions were assessed by entering interaction terms for gender by religiosity and ethnicity by religiosity as a final step in each analysis.
Religiosity predicting first sexual intercourse
Hierarchical logistic regression analyses were used to test the hypothesis that religiosity at Time 1 would be negatively associated with sexual experience at Time 2 (Hypothesis 1). Gender and ethnicity were entered in the first step, χ 2 (3, 303) = 3.38; ns, and religiosity in the second step, χ 2 Δ(1,303) = 6.06; p < 0.05: Time 1 religiosity predicted first sexual intercourse by Time 2, after controlling for gender and ethnicity (Table 1) . Specifically, teens who reported higher Time 1 reli-giosity were less likely to report sexual experience at Time 2 than those who reported lower religiosity. In the third step, interaction terms were entered for ethnicity by Time 1 religiosity and gender by Time 1 religiosity. None of the interaction terms was significant, and the step did not account for a significant amount of variance; hence, it was not included in the final model. Thus, relations between Time 1 religiosity and Time 2 sexual status did not differ significantly by gender or ethnicity. Although the second step of the model was significant, due to the low contribution of gender and ethnicity the final model accounted for a non-significant amount of variance, χ 2 (4, 303) = 9.44; p < 0.10.
Sexual experience predicting subsequent religiosity
To examine the hypothesis that transition to sexual activity would be negatively associated with Time 2 religiosity (Hypothesis 2), linear regression analyses were utilized to predict Time 2 religiosity from transition to sex, controlling for gender, ethnicity, and initial levels of religiosity. Gender, ethnicity, and Time 1 religiosity were entered on the first step, F(4, 298) = 43.63; p < 0.001; and first sexual intercourse was entered on the second step, F(1, 297) = 0.86; ns. Transition to sexual activity between Time 1 and Time 2 did not significantly predict later religiosity (Table 2 ). Interaction terms for gender by Time 2 sexual status and ethnicity by Time 2 sexual status were entered in step three. There were no significant gender and ethnic interactions, and the step did not significantly increase the amount of variance accounted for; thus, this step was omitted from the final model. Largely due to the addition of prior religiosity (b =0:57; po0:001), the final model accounted for a significant amount of variance, F(5, 297) = 35.06; p < .001.
Discussion
In this 2-year longitudinal analysis, bi-directional linkages between religiosity and first sexual intercourse were examined using a sample of 15-16 year old virgins at Time 1. The longitudinal nature of this study, and the large, ethnically diverse sample provided an excellent opportunity to add to the limited literature on bi-directionality between teen religiosity and sexuality. Results yielded support for the hypothesis that religiosity may help delay first sexual intercourse, and this effect did not differ according to gender or ethnicity. Specifically, higher religiosity at 15-16 years was significantly associated with still being a virgin 2 years later. On the other hand, the hypothesis that becoming sexually active might influence subsequent religiosity was not supported.
The finding that religiosity was associated with postponed first sexual intercourse is consistent with prior research. Of the existing studies that have utilized similar measures of religiosity, most have found higher religiosity to be related to delayed first sexual intercourse or lower likelihood of sexual experience (Cvetkovich & Grote, 1980; Thornton & Camburn, 1989; Neumark-Sztainer, Story, French, & Resnick, 1997; Perkins, Luster, Villarruel, & Small, 1998; Bearman & Brückner, 2001; Meier, 2003) . Given that many of these past studies have been cross-sectional, the current longitudinal results bolster the notion that religiosity can act as a ''protective factor'' against teen sexual intercourse.
Contrary to expectations, there was no evidence of a reciprocal effect of first sexual intercourse on subsequent religiosity. That is, teens who had their first sexual intercourse between the two study time points did not show a significant reduction in religiosity, although such a reduction was predicted based on (cognitive dissonance and social control) theories and past cross-sectional findings. Two prior studies have reported results that suggest teen sexuality might affect subsequent levels of religiosity (Thornton & Camburn, 1989; Benda & Corwyn, 1997) . However, both were cross-sectional, limiting their ability to discern temporal ordering. A recent longitudinal study, on the other hand, found no support for teen sexuality influencing religiosity (Meier, 2003) . Similar to Meier's (2003) analysis, the present study controlled for prior religiosity and prior sexual behaviour, thus allowing for better examination of temporal order. Both studies found that transition to sexuality, when controlling for prior sexual behaviour and religiosity, does not predict a change in religiosity. Thus, differences in research methodology may at least partially account for differences in findings.
There are several limitations to this study that provide opportunities for future research. First, although the study was longitudinal, causality cannot be firmly established. For example, religiosity might not lead teens to postpone sexual intercourse; rather, some third variable, such as temperamental differences related to risk-preference, may be responsible for both high importance placed on religion and delayed first sexual intercourse (Miller & Hoffman, 1995; Kowaleski-Jones & Mott, 1998) . Future studies should include variables such as these in order to help rule out alternative explanations for the religion-sexual behaviour association. Second, this study involved only two time points, 2 years apart. A longitudinal study with two time points is better than a cross-sectional one, but causal ordering of events (i.e. changes in religious and sexual behaviour) can be better assessed the more time points that are included, and the closer they are together. It is possible that fairly dramatic changes in behaviours and attitudes can occur over a 2-year period, and these changes may be better identified if multiple, frequent measurements are taken. Third, this study only involved a two-item composite measure of religiosity. Given that religiosity is a fairly complex phenomenon, utilization of more sophisticated measures (such as Gorsuch & McPherson's (1989) measure of intrinsic/extrinsic religiosity) may lead to clearer results. Lastly, the analytic sample was limited to teens who were virgins at the initial time point, leading to the exclusion of 40% of the original sample of 15-16 year olds. Although this allowed for the control of pri-or sexual experience, it resulted in a sample that is likely less representative of adolescents nationwide, and does not provide information about linkages between religiosity and sexuality among teens who begin having sex during early adolescence.
Despite these limitations, the current findings add to a growing literature suggesting that religiosity is associated with delayed sexual involvement. Future research should focus on elucidating the mechanisms that underlie this association in order to clarify the processes that link religiosity and sexuality. It is conceivable that once these mechanisms become clearer, information will be available for the development of interventions from a variety of perspectives (e.g. programs to help teens postpone sexual activity and reduce sexual risk-taking), including programs that are not religion-based. For example, some research suggests that religion might influence sexual behaviour by affecting attitudes towards sex, such that teens with more conservative sexual attitudes engage in lower levels of sexual risk-taking (Meier, 2003) . Although an intervention to promote religiosity among teens would undoubtedly be controversial, attempts to change attitudes and beliefs regarding sexuality (e.g. promoting individual and group norms that discourage early sexual involvement) are typically accepted (for a review, see Kirby, 2001) . As scholars uncover more of the intricacies of the religion-sex association, they will gain more of an understanding of how, why, and in what situations religiosity and sexuality are related. A clearer picture of the relations between adolescent religiosity and sexual behaviour has the potential to provide valuable insight into how to promote responsible and healthy sexuality among all teenagers.
